(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08213712 A 
(43) Date of publication of application: 20.08.96 



(51) IntCI H01S 3/18 
H01L 33/00 




(21 ) Application number: 07294S92 


(71) Applicant: 


SHARP CORP 


(22) Date of filing: 13.11.95 


(72) Inventor: 


TEIMOSHII DEEBITSUDO 


(30) Priority: 14.11.94 GB 94 9422950 




BESUTOUITSUKU 
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MANUFACTURE OF THE SAME 

(57) Abstract: 

PURPOSE: To improve conductivity by forming a spacer 
region consisting of a transparent oxide having 
conductivity. 

CONSTITUTION: An oxide spacer region 22 is provided 
between an upper mirror 24 and an active layer 16. It is 
also possible to provide an upper and a lower mirrors 
24, 12 so that further spacer region 14 can be provided 
between the active region 16 and lower mirror 12. A 
transparent oxide having conductivity may be a tin-doped 
indium oxide (ITO) or doped GalnO material. The doped 
GalnO material shows good transparency in the entire 
part of the optical region and therefore it is superior 
to ITO in the point that it is possible to be used 
suitably for wider range of the wavelength of the 
emitted light. Conductivity can also be improved by 
forming a spacer region 22 consisting of a transparent 
oxide having conductivity. 
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[If*if2 ] m«m«<f Ti»IEMfc»£>3r-&x 

t wju iy-t ontrot t>tix^&. m& i tea 

. IH&K4 cettass. 

s, ff*iiitiE»o^a 0 
ix us , if 5i<3i i tiei^igs. 

[ M$g 10] ^ < 1 t> UiBiSffifctfti J: tfffliEK 

*s*£fc£i-.&. if*ii4tfa»togg 0 
[if*ii 1 2 ] iMswftjgsgafc^iifSfrr* r w 

^-^mmzjtixim&mmtm^mztmztifzn 
■i-mmit, mmfr^mw&zttm-itmfr^-ixti 

flTUSTW. 

[smm 1 3 ] «B6^l«&«frt**t6T»-3 
T, Tiff*'*— 9H$i N SSttffiWfc, jf^^H'li 



[fi$g i 4 ] mamm^imm^ux^— m 

[ff*I 1 5 ] METSBS MEM i: MET 

SX^— «Mg«f:<Diat|ftJtfe#i, ±S?S y~mti± 

m 

[f&Bj^P»iMBJi] 

[0001] 

[fgBJ^MtSSftfrlf] *«BHl±. » (resonant 
cavity) 3fc¥§tiffc:WU #tSfi*S5§®IBr>--f 
(vetical cavity surface emitting laser) (VCSE 
L) &M&mm&ty4*-Y- (resonant cavity lig 
ht emitting diode). A£#£HL%$$gK (resonant- 
cavity vertical optical device) tR|^"|> 0 Z.ilh<F) 
mii. mm. 3M»g. T-^IEttfeitAr^ 

ru^mm^^mmzts^xtmxhi. 

[0002] 

[fi£*£0ftffi] VCSELil fBftlfcSr 

fittiSJ$i±T$ k<omzimt&*'<. 

tmm^-ri, ^^m^^tn, u— nz^ 
xm.^fii>m^com^commmzi^tii. z 
wj: o^^mmmmn. ( a i , g a ) a s 4 

fctt (A l , Ga) (In, p) &?a¥*fl4ffid>6 

ffi (DBR) *if<OAR4Jtf±SW#^JBfl!Ji*»<5,fl! 
fig§ilTV^Ti,«tv\ iOi'J^VCSELJi. Jew 
ell.J.L. ^ rsiC^gSMlfejKi,— f : ^ 
Mt. fig* , Mjifc i V#H#ft j IEEE Jour 
nal of Quantum Electronic 
s. vol27. No. 6. 19 9 1^6^. mi 3 3 
2~~13 4 6mzmWI,zm^tlX^Z>. VCSEL 
coMMikli , m G a A s =5: !:'<0^#ifti(:|i 
±gPIBK^(top emitting) LTflfcgLTk, T 
i5^itM(bottom emitting) £: LTffij&LTkHu. i 
<0id*VCSELfcfcV^Ttt. vSttffl«o«gt«^ 

±.T<onm*ftix^ mm^y-axvx^.-^- 
mfrzwLK&k'Azmm-hztimgxhh . z<n 
ztiz^y), mnmatmm< *s . 

[0003] 

■8% ^> . -e <o ^ y 1 x&rxh 

#fi5 5-&«efSt-f4fcfeT*S. ifUlSML 2 
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0-3 otth^mzm y )mi-mi&(Dmm$:%-t&¥- 

m#M Z&tsZk iMmvh h D B R S 5-&JH^£ -T 

[0004] £<Ol5ra£«ftrf4fc*<0K»a* H #Bfft 
fFSfS5 2 4 5 6 2 2^~SRj£ft-0^. .T^WfFii, 

^llS (optical cavity)^-g|i£il5t^&fc4>x gfrf 

Z%tttU,£%t>%i*\ ^Il#l^5 2 4 5 6 2 2^{Zii 

GaAsJlfcilflSF-rO I nGaPiJtfS. 
[00 0 5] *II#fF3l5 1 1 5441 ^ii s ff"fr7L£ 

l/T$5-fc«!lWfclHBl/0*4, VCSEL£0IK* 
IX n & . 3l^(cjmB4^WM*H36> fe44 

&«. ft^jiHJflfi, lXlO^UxiO'fl-'cm 

i o %m&<vmjmzicth . # h s ^-fcjuMMJKc 

admium tin oxide)£ <£ >-^A|fMfcll (indium t 
in oxide)#\ £<9J:3&±S«ffi£^j£-t33K¥«(;: 
^^^NWWmiOMfctTIBttSftTV^. VCS 

t T«(C*h.«l»tfW4 £ t #\ Matin, M . 
A. £> s Electronics Letters. 1 
994^2j?17B. vol. 30.^318-320 

*!l#f*3?5 2 6 6 5 0 SfttttWE&SS-h.* 

an £«j£or^ $ y ? Mamwitimm- 

yV-i •yf-ftgi^ftoT^SVCSEL^ M^LT 

5 2 6 6 5 0 3#{i. iOSttSCS^tfy&ASrff 
3 <r k fc i 9 leSHiW* -6 £ i: *«*l/C . 

[00 06] ±3*tfc J: 3 fc, ffi^SWsoffi 



[0007] *W»±JjaBlt:«»T***ifcfc«)T' 
[0008] 

Lxw£&m&tm%mzWM%Ktzm%mw?-b z% 
-t&jm$s%&mw.x-fo-?x, ux^—fffiim$. mm 

[0009] uiH««fiWfj±. mngnvfoipt>%&x 
^-■mmm&ztix hxmw 
[ooio] mEmm^mm^^tmitmii. m 

Ztlt'J?%< k fc 1 -OO) Y->*y YX-Y-TZtitzG a 
I nO,*»&ar4BJ: 9W?S#iTfcJ:V^ 

[ooii] fria^aa. iyTSs 5-t3Et 

t KffiiSttfWl; <0IBt:ffil L » 91ttfeJf* 
[0012] ffiiE±«$ 9-liR<#*»fcfc4£l$ 5 

[0013] mmmn±m%mmmm^-^x 
[0014] ffi^\rmwfMmmm&i'~rv 

[0015] 1?flSKa(iftSS9«3K^>f ^- FT*~?T 
[0016] BiiieSttWi^ ^> vy°ffi&$: 

%bx^xi>£t,\ 

[ o o 1 7 ] 4-&< t hmim^mmaxj/mtmim 
bmmmnmmtMzi^xmttLx^xhx 

[0018] tulS_hSI! 5 ?-fcfclwar< 1 1, 1 oco^JBl 

[ o o 1 9 ] ^j^ftjgffijmiiirv'f a, 

xmsmmkmmmm^titzmm^i'k 

y&At,zi^xmHzn%mzmMi}tixi3io. %<nz. 
k izx ■o±.mmm&zti& . 
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[ o o 2 o ] at, ^&^mmm.<m&m 

k£Sfc±fci»fl>Ig£#^, ^OiktioTi 
[002 1] fyfE*»«rT iiWMIU^-^fMi: 

[0022] met^s mmmtmrnrBz 

[00 23] 

£ embrs flu- vc jgafcr s t v > d msm^umxm 
x. Jfwmimwmizxmi. -&mm. t 

[ o o 2 4 ] zzx\ ^mmi tn. mwffmm&n 

— mW?±M$y-tffl£.m®kcr>mzmft>ti. w 
~YXfo-oXi>^\ 

[0025] iMBsmi^rnKt^^timMi. m 
v-tcoj yw&mm (ito) , rmyF- 

T^mmdk (ATO) ifcfcl, 7-y«F-r<0«ft 
ft ( FTO ) &SU{± S Cava, R. J. £>, Phy 
s. Lett. 64 (16) 1 9 9 4*Z4R 1 8B, H 
207 l~2 072KfcHB*3*l*J:3fc:, F-rSfl 
JfcGa I n0 3 fflt$,-DTtiV\ i^Xft^tfeV^ 
T, aySGa 2 0 3 £JEV^Ji#fi-eS>.g>Ga I nO 
3 Sr. l*X2^»A£MtTm^ r'-t°:y?Y-S<rk 
( I nCSLTS n f-'-tfy/L^fcfiGaWLTG 
e F-ey^'-fl,) #'IKR£;flTV->& 0 £<7)J:o&K- 
7§^Ga I n0 3 Sf%t 3tS^*^*fc*>Jt-5T 

Wt'JiJ ^ffitt£*LTVi*jSfci3Vvc, I TOfc 

[00 26] aHM^JM^JUHlctJiaf. £yg££¥§g 



[0027] m^S«^(4. ±»*^-1tti#J:fcJgj£ 
[0028] HgfcKSl— • if' £S3&fS)fctf>te , Sfe 

[0029] r_tatj rygpj rj-gijj r Tfflj tv ^ 

[0030] ±g|5fc itTFgffS L < tt. JUE 

MS (distributed) 77 -y ^SMUTfc 0 . %m<TM 

aAsU— f<0*£\ (MilfGaAsfcitA'A 
lAs&k") t55-*3B(W-*fc«){cffl^5. «RW 

Xi>£\\ tfzii. ±*S5-til«flr<i:fclooAII 

[0031] Sttffitttt, m^fc iWEJLtfJ^fcSte' 
l/tl'- f»MS^-4««t* ftO. Witf (A 1 , Ga) 
A s^fco-iSmmcoMtfdt^ 1 ofiLh* LTviT 
i>^V\ i^SttMiia, 3K^(photonic)A>K^f>'y 
TlfJiSr^T^T t ±^ (Ge r a r J. M. 4> 

l"Photonic Bandgap of Two- 
Dimensional Crystals], Sol 
id-State Electronics, vol3 
7, No s 4~6, ®1 34 1~1 3 4 4H#HS) . 

[0032] mm-mmiza^xit, ffl&m&zv 

S 7-<9-5 -^KK k h^fjt( P ost stru 

cture) Wzmi h Z. k \Z X o T , ®#f*g$E (ref racti v 
e index waveguiding) ^MMtt . Z<7)£ o ^rfltefitiJ 

SftjA^t i 0 , MttfflJST-0^^3BS^(non-radiati 
ve combination) tgHtl.^fflP,*?:^hfcL, 

[0033] ±BRw*»fe . »aaifi*#t4*f«K 

ti. liaW^BTlg ( break) ^iag-tSilBSIfcSftSi 

kfcjr^T, 4 *y&xm&m\^xm%mzm 

mt £ k (c i i? % «SWfcH«S^S ; k AW? 
[0034] HTfc, *^BJ§^*»JfcOV^TH®^# 
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[00 3 5] Hi fcSKl 0 Zip:?. Ml 0±C:(4. 

^«^^7"5 -y ymmrm 55-12*. ( b > m 

X.(fn-K-7<9A 1 GaAsj&^&S^ftTSM/* 
— ?««14i:. (c)MitfGaAs/AlGaAs 
T&^SfcM'Jji-f 4o^Ji*^^|,, ^|if#FStt 

[0036] spsrsasjis^t-f hi (c**- 

*S2 2 (H4?:#BSLTTfS^HJ) SJg^SJitO 

mmmn u v ^5 7 * -a j wx y f-y ^ 

«*i^fMU8(4*ftB#4^^£ffllrVt 
x>y^ys' 7 ^tl»<rfcti: , 9 rTMu S*u 3^*® 
JHfc>±»WgHU i:5(:L> ttli&tftJi 1 8 frtfx h 
2 0fcffl < t"Ci*4ttJlllC"*-5. ,r<9J118i4. yijny 

£tf*W ^ f K4> J: -5 £JfclWA^*i£aHtc'Cfc* 

■ft^JRfiWS: A < -f I fr!> X'h i> . 
[0037] , j#Jja*oaWStt£*-$-S 

B&fM*ltf)±SfcSgB# 2 2&J: 5 5 - 2 4 *Jf 

x h 2 oaxmm^m 1 8±t*saw-4 (H4 ) . ± 

*f$«2 2(4, miilLeeS. B. M J . 
Vac. Sci. Techno I . All (5) 199 
3*98/1 Ojf. ®2 7 4 2~2 7 4 6Efcl»K3;h. 

iK-rUdyy^ASttiii^il,. ±K5S5-2 
4(4. TafS7-12tR«t, ^l^M^y^'H 

¥»ftT14&<. i3«ftT* 9 . 
«i{f U 3 ylM*Bi: c/>- V a ymimcoMfrxS. 
lzmTMfim.fr Z?)£o%i,\jaym3to& 

if RJCttX^-y * y y^itSfci oTJBjSSfiS ( s c 
herer A. ^Electronics Let 
ters 1 992^6j!l 80. Vo 1 28. No. 
1 3 . mi 2 2 4 KiaT#Si. ) ttti. ( a ) r.M1t 
MmtsXt/Z&tifrf-fiy* (b) rwr^'ja 
yfeit/ZM^fl, ifcli (c ) ZBHtS^nx*/- 

a j; ifzm.it'r^ mfr&m*sm~c$> h . 
[0038] mzm5%mmi-z. mi~-m4*m^ 

7-2 4+fcRH*HP«2 60«N=&JWfff2 8£± 



gEX^-Hf 1 2 2 fc««r$-S J: 3 fcfgtt. 

fWfflj&»&4S*K 2 0 tf>TfflIfc:K(t* i 1 1 «t o T , 
±»**ffi V C S E L £^j£-f £> . 
[0039] H6cOT§PI&3fcSVCSEL(4. 05cOV 
CSELfcHatt*ffiT»«3*l4. fc£U H*£14 
tiki/ 16 kVMz V V7'y 7 -f -£ ±t>*x -y f-y/fc 

[0 04 0] H5 0>±M%%MV C S E L«MMI:i3 
Vv-C*4. Ml 0(47fJlI§^lT^I>nSGaAs^A > ^ 

3t¥ftiig|(4JlJf^5 8 8nm-C2b l 9. JI^ 
203nm<7)n t iA 1 0 . 6 G a 0 . 5 A s ^11 4 . ffS 
5 0nm(7)n t MA 1 0 . 3 G a 0 . 7 A sjf (S06^(4K 
-TL^) . Jf^8 nm«f-GaAsif#F (K 
HWW4K-rL^^) . JSS5 0nm«A l 0 . 3 Ga 
o.?AsJl (*0Wt(4H-rL^^) . JI?80nm 
Wp^MAlo.sGao.sAsil (EHWW4K-T 
^) , tii^H-rL^ 1 9 7 nmOBHIM V^' 
<7AJ12 2*^^|. 0 Kft>fyy^Afctt&l 0%««fl: 
^Sr##L. Ar/0 2 ^^'X*TXA°-y^itW^ : f 
3itfcJ:93B««*i*. TWS5-12I1, n + K— 

II 5r 2 0fi#l/t^6 . KJillf^W^^llffS 6 0 . 
5nmT*0. A 1 „. 15 Ga M5 AsKM?W. 
ffi®ff^il^^(4J¥S 7 1.1 nut* 0 % A 1 A s 
*^fM$ill>„ _hf555-24i4. Jf$ 1 4 5. 5n 
mff)Zmt^r^mm\ 2Mb. if§ 1 0 3. 7nm<7)g 
fci>-VaySM12!§t ifiXKUm 9 51 LTffM 5 ^IT ^ 
!»<. l&SfgmttJil 8(4, ^6. 2//m<7)iI$^^L, 
7° 5 Xv^-ffc (pi asma enhanced) -ffr^fflSif 7 D -fe X 

8(4. Cr&ZVAumfrti>J8J&Ztl&. ^3 0(4. 
AuGe, N iHXr/Aumfr^M^tl^ ±iicr> 
VCSELt |Sl«0*ftT-RC L E D^lSrffrfrf 3 •! 

[0041] ±ie<7)|EK^ £> , 1 U V ^5 7 -f —I 
[0042] ±Kllffi£fflV^iJHjT'14. 1 ocOSB^ 

«t<o»*SiWL!t. tfri, mmktswt. vcs 

ELS^(4RCLED <7)Z<X7CT U A £ — (HcO^JlT"^ 

Jt(4RC L EDPflO««W^(4, A *>«X4fcaft 
aW^ifffi (break)^X^— 9-jf2 2fcj;y'57- J l. 
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[0043] 

tt<3*^-?-*fc:«S£KttS - i: Jet OiittlfcWS 

srst; tar* i»ot-\ y-m^immmcr) 
[Hi ] *%mzmt vc sEL<?«jn^*3StH 

[02 ] *^HBt4i»tSVC SEL<0»JilS*S-tH 
[03] *S6BHtt5»«VCSEL<^RJtIS*wt0 



[04 ] ^m^anivcsELcommJM^tm 

[05] ±ffiffeffSV C S E LcO«B&«)t0T'S) £ . 
[06 ] TW&mvc SE L<9»W*l£ErC*S. 

io m. 

12 TiSS7- 
1 4 TSU"<— 
16 *§ttfiJi 



2 0 sJfXMSit 

2 2 igfl-X^- 

2 4 ±g|$$5- 

2 6 mum 

2 8 mmtm 



[01] 



[02] 



[03] 
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[06] 



